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6;!-;: ?. ioS-l.h Street : 

Yorb-k^ 1 tilts * 'New- York . .11375:.! 



Dear' COr . Renakcr : ; 



V F. Thank' you for your recent letter . concerning ‘my. contribution .to 
the CPS program on the Warren Report, x once, leafed througa a- copy of- 
Thompson’ s .book, '-when -I was in the San Francesco Airporo Doo^shop, ana 
j. noted - that iDr. i-Thbnipson. did n?t have a very, cleag‘ idea of what,, 1 had 

* *. * i t X j » » ‘ • • t/Fiv : lJ4r/-*V<'Vp - f:' rrm/v* St: VPT’V fl.O— * 



letters 

the ’intelligence, 

produced: ’ that ' tL^jr >«*.■.«». ~ — - - .» « v: w ^ „ 

of physical 'observations, that he could be a .pro^esior^of phyJ^pt, i aP one 

of the leading institutions in pfce world, could .overlook some/glurs in _ 

■ some photographs/ particularly.' when he appears, to be the first one who naa 
ever called attention to .these, blurs, in a substantive way. Of, course, 
and 'Mr. Wyckoiff as well, looked at every single .photograph ohat,,' was^re-^ 

; produced'' in the Warren Report/ and not' only; made, Retailed ■.measurements oi 
the blurs, biit in addition determined in what direct lon the camera was ^ • 

j being’ traversed during that particular frame . - v/hat I. : did , wa s r to. mea sur e tne 

■ length^: of each blur /'^ Which is of course proportional to the .angular yexocioy 
! of tliei optical axis of the camera system. By looking at the background j.n 

• ■ fne photographs preceding and following that particular olurred phooograpn, 

I ' could tell which .way the camera had moved during die blur. As a resul t 
;' of this,' I could assign the length of a blur as, '.for example,: plus > mj.1 i- 
meters. or minus 1*5 millimeters, where the plus, or minus signs maica.e 
clockwise or counterclockwise rotation, of the camera, as seen -from a, point 
: above ‘the: operator! Haturally, from; the pbiti^ of view of ^t^:, 

; ms not interested in the ; angular velocity :.off the camera,.;, put £ J^h^^in,-,.. • 

; the angular acceleration, : since Kewton' s Second Law pells us^ay;,, tne. anglp* 

' acceleration of an object is proportional to the torques acting on it. U *e 
most: common version of Newton’s Second 5 aw is . that the acceleration is-pre- 
, • F- - p 0 the force, hut this is for systems that move . in, a linear j. ^ ^ N; 



TK)TT>iLUnaX OU A/UUr: JLWitc, .sw^v - t , ^ 

WheFfeasi we are dealing i with; a camera which is/being moved/ ip: an angular 
Ah :i lriguiar acceleration iis simply the difference in the angular, velociiico, 

successive frames ,1s ihe/s^ia.--^ about 

* ■ . . ■' -rfi -F' ' :,r; : 



divided^ by the '.time: interval between 
■' 1 'Si n^fe'’ the 'time ^interval ^between all 
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s.ccorids, tone' can get .numbers! that 1 ar 

tionSj Pimply by subtracting; the algeDraic- numbers that are propo 
. the- angularl Velocities. . Byjmakihg thi$; -subtraction of. angular -j 
including the algebraic sign, I . then came up with' a tabic of nusr 
was 'prbportibnal to' the angular acceleratipii: of the camera, corresponding 
to /a : time- midway between each pair of Isuccessive frames. . I then plotted 
these angulah acceleration; values, which; | could. be either plus or minus, as 
a function of- .the frame number. The startling- thing was that there were 
• three ..".trains "of pulses", each lasting ..almost .exactly one second, with a 
'definite 'starting pulse, and.; a definite "final 'pulse. _ One of these sets 
qf pulses 'started at Frame 3 13, : confirming the metnod, and the other two 




plfwas not able to ' examine 'pictures:-;earlier, than' the first 
the Warren Report, but Mr. Wy cko f f ^cli d go bait to the" Ar chi 




5 Washington, s and made similar measurements ■' for •;the j Zapruder : frames from 1 
up to,i the .one.' first shown in the Warrerf Report . >' He showed that although 
/some of the. frames did have, appreciable 'blurs,;*;:; the length of the blurs 
p,t , varied smoothly with frame number, \kand|simplywerei a result of the fact - 
t ^ :that : ^r. Zapruder was spraying his camera backhand forth like *-a rank 
amateur photographer, rather, than like, {the, real pro he appeared to be ' 
.^when-A^^ettled .down: to take" pictures,. twhen ,Mr,i. Kennedy came, into view. 

Incidentally^’, this observation shows ; clearly why one should not pay any 
1 attchiibn to Irlurs, but^onl^- :iu the icu^ve showing the difference in blur. 

* lengths f rom.r^’ilft-f to print. t-. ,‘iMr.v Wyckoff thenp'-and- correctly;. I' believe,; 

■■ concluded that the oscillatory trains which arc visible in the photo- ’! i 
' graphs ;rej)roduced in the Warren RcportjWre really due to' some; rather 
^distinctive' .phenomenon, and not due toithe fact that Mr. : Zapruder had* the 
,?.:hiccupsyT.as' District Attorney Garrison/ commented in his appraisal of the! 

work ;,that ; Mrlp VJyckoff and, I did on .the^^Llnis!i;:f -) (■in:;. ; j&e.i'V^ 

* photographs^hlthe: oscillatory pulse ; trains are ; concentrated;' into a narrow 
time v.region> ’/including the known time -.'range ini which everyone’ agrees that 
n-b' l on n+A t.-wA :sW.s were fired. : A - physicist , would,: say -"the background was 
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• 7 .concluded then: tliat i threeJ- ahoto^ i, and only three shpibwere::- 
^'jfircd/.and 1 pinpointed: 'the 'titibshwi^^ fraction 6 x ,: a ‘ 1 

t*i second, for each s]^ 6 tn-' V l'n-:addi'tion''tQ^he 5 G ^three/very obvious-' places . 
jl’at which shots were. no; doubt -, fired-, there n-/as v :ano'ther rather, w|al$ ..set of.: 
pulrcs, about half way betweeh'what $. : the ; second shot) and the 
. very obvious third shot that killed the” President. This set bothered ifce. . 
1 : for ca’ -long- -time, i but I' fiho.lly .canve to^what; |;‘belicve. is a proper fexpldna- 
tion vfor- this weak train ; > ' r Although .the FBT photo; interpretersywhb testi-- 
■ fied. before the Warren Commission^: said .-that ..there was no way\p.nb, could 
„ tell 1 the accurate position, or ^velocity , -ip, f the, 'cary/when the • background; 






txSgwas. only natural' tl^TOpn^^^^uk^ave^ressed'-,the /panic .. outton ;3 oy , 
starting -up tne siren. . nveryone^v^o;Tias: ever/jpaa:ven , ''a car is taugnt , to * -v, ' 

JF- : £.•-* * ■■■■,' "-\i i .IMMoXT 1 '* • *'~yuu ’ I*. •••rMfiif®- o' • •y*- »« 

fRlriM.lflfivirstR'.nnnn: a.K:hp bpar.<^a5sTKi-Tieip«'nrV.fi'rri«8fcnir! tip- si rpn sn it., is : nni. ...i* . ■ . 



: |sdlf f icupLtV;to imagine •. that:vth 6 ^ri-^SrXor^the .. J?r^sidpnt ' s car . immediately . lest 
hijsf.fjootipij, ohi the accelerator^petol^|^<^ he^heard a siren go , off tweht^-$. ! 
f i ve if e et f rom his ear. ■Actu&3y^tfie^|ia’irdr'. tliiiSg\ 5 t 6 understand:’' is why .the'; T 
■ 'i. .• driver^jpf:;. the President ' s .carflcept going at . exactly a constant rate during . 
r ; * &jjL ■» at . least- one, and; I believe tvowshots to <th'e f - car. : which he was driving. : The 
, V* * t ..only;, 'thing that I can think of, sin ! this?;’ connection is that he was reacting ■ 

• 'like ‘a ^ 1 circus: horse, who goes -"/trotting' around aKring, at constant- speedj • 

r ' ^Vs.'Si i'.;as the.|'.acrobats lump up on hispback and: turrr, -somersaults. I believe that-'..'.. 



:^vyu«ju«v*ua wic, rresiutau/.^|.ueu' .wuuti.u-:iiavw ’j.tsu mS foot up from the 
ViJ’r ‘accelerator when he heard a \sifen like' this. ' So'we note that the driver 
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j. ^ f l*** of the^ President ’ s car actuall^.islowedl down abruptly, and did not speed-up 
i i v|- •' as he ^eertainly; should have,ydonel v (Many peqpld; have pointed out that if /. .* 



• ■* 4v * really extraordinary behavior: on the : part of the President 1 s driver,; which 

SQ^faKas;!- can -tell, I amithe^only, person to/havc noticed. I believeftna 
*%iren!’ clearly explains- it/fand of -course 'it’’' would have triggered;' 

Zap«3fler|into oscillation,:! although probably nbt as strongly as -ne was® 
triggered; into, oscillation . ; by; ?the - obvious guntshots. All of these jthil^s 
ether, ; and -l.-helieve l that •- X- didr 'boiae :• u. 5 'Sixth a consistent - pi f ct^b' 1 -y- 
I'frhole sequence' of * events ^that J ' led to the^angular accelerations pfi-; 
Mr . I^Zapruder ' s camera; thatvlrmeasured’ in a very. : straightforward-/ way, ;f - '“ 
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